intracellular [Ca 2+ ] [14] [15] [16] . We first considered a limiting case of 'Mobile CaM' model. We fusion model 12 ( Fig. 3c and Supplementary Fig. 4 ). To account for vesicle replenishment during (Supplementary Fig. 5 ). We found that 'Mobile 1 0 6
CaM' model indeed replicated the AP counting during mixed 20 Hz and 100 Hz AP trains ( Fig.   1  0  7 3d,e and Supplementary Fig. 6) . What mechanisms underlie the counting logic? The model 1 0 8
predicted that the peak values of Ca 2+ transients ( independent of the stimulation frequency (Fig. 3b) . This argues that EPSC facilitation predicted fast and low affinity CaM N-lobe did not show progressive saturation. However, slower and high 1 1 5 affinity buffers CB and CaM C-lobe did saturate during AP bursts ( Supplementary Fig. 7) . This on release site Ca 2+ dynamics and vesicle fusion 14 (Supplementary Fig. 8 ). facilitation predicted by this model was ~ 40% lower than the experimentally observed values 1 2 0 ( Fig. 1f, h) . Therefore, we considered another limiting case, 'CaM dislocation' model. In this 1 2 1 model (described in detail in our previous publication 14 ) we considered that CaM was initially 1 2 2 bound to the presynaptic membrane via interaction of its C-lobe with neuromodulin and with 1 2 3 other IQ-motif presynaptic membrane proteins (e.g. VGCCs) [14] [15] [16] . The model assumed that Ca 2+ 1 2 4
binding by the CaM C-lobe during AP bursts led to dissociation of CaM from its membrane 1 2 5
binding partners and thus resulted in a stimulation-dependent reduction of Ca 2+ buffering 1 2 6 capacity in the AZ (Fig. 3f) . This in turn led to progressive increase of [Ca 2+ ] transients at the 1 2 7 AZ ( Fig. 3g ) and to facilitation of EPSCs (Fig. 3h) . The progressive reduction of AZ Ca 2+ 1 2 8 buffering capacity predicted by the model did not depend on the frequency of AP bursts. Thus,
'CaM dislocation' model also supported the counting logic at MFB terminals. In contrast to 1 3 0
'Mobile CaM' model the dislocation model predicted substantial increase of AP-evoked
at the release site which resulted in stronger EPSC facilitation ( Fig. 3g,i) . Overall, the 1 3 2 experimentally observed level of EPSC facilitation in MFB terminals is likely to be attributed to 1 3 3 a joint contribution of the 'Mobile CaM' and 'CaM dislocation' limiting cases ( Fig. 3i) .
Interestingly, the effect of somewhat stronger augmentation of higher frequencies was compensated in both models by the lower vesicle occupancy at the 1 3 6 release site during high frequency stimulation ( Supplementary Fig. 10 ). This indicates that 1 3 7 frequency-dependent differences in release site occupancy also contribute to the counting logic The response of a Single End-Organ. The Journal of physiology 61, 151-171 (1926) . Sciences of the United States of America 93, 13304-13309 (1996) . pathways. Experimental brain research 13, 222-238 (1971) . Hz; n = 25 for 100 Hz; n = 10 for 5X100 Hz+ 1X20 Hz). Hz stimulation). solution was oxygenated by bubbling a gas mixture composed of 95% O2 and 5% CO2. voltage-clamp or in current-clamp. Voltage-clamp recordings were performed at -70 mV. 4FF. Granule cells were held in the current-clamp mode at their resting membrane potential. Action potentials were evoked by brief current injections (2 ms, 1 -1.5 nA) in trains of 10 APs, dispersed on the whole bouton were recorded quasi-simultaneously, yielding an imaging speed where the square brackets denote concentrations, and the superscript indices of the reaction rate Three-dimensional modeling of AP-evoked presynaptic Ca 2+ influx, buffering, and diffusion was Fig. 8a . In the case of 'CaM Modeling of Ca
2+ -triggered synaptic vesicle fusion
We assumed that the vesicular Ca 2+ release sensor was located at coupling distance = d 90 nm 4 1 8 from the edge of VGCC cluster (Fig. 3a) . (Fig. 3c) . The model also contained a stochastic re-priming step, which was preceded by a short 
